Inhibition of the proteasome influences murine and human dendritic cell development in vitro and in vivo.
Dendritic cells (DC) are the most potent antigen-presenting cells (APC) known today and are designated as nature's adjuvant since they are the only antigen-presenting cell type capable of inducing naïve T cell responses in vivo. In order to become potent T cell stimulators DC have to mature. This mature DC phenotype is characterized amongst other characteristics by the up-regulation of co-stimulatory molecules such as CD40, CD80, CD86 and the cell surface expression of CD83. Inhibition of their expression blocks the immune responses in vitro and in vivo, and thus represents an interesting strategy to control undesired and/or over-activated immune responses such as in autoimmune disorders, transplant rejections and allergies. Here we investigated the in vitro and in vivo effects of the proteasome inhibitor Velcade in respect to DC phenotype and DC functions in murine and human DC. Interestingly, in vitro, DC maturation as well as DC-mediated T cell stimulation and cytokine production was impaired. Furthermore, administration of the inhibitor in vivo resulted in a reduced mature phenotype of ex vivo generated murine DC. Thus, inhibition of the proteasome interferes with DC maturation and subsequently with DC-mediated T cell stimulation events.